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Abstract 
 
Living With Nature:  The Farnsworth House and The 
 Environmental Successes and Failures of Modernist Architecture  
(1945-1951) 
This Thesis focuses on the Farnsworth House in Plano, Illinois. The weekend home was 
designed and realized by Modernist architect Mies Van der Rohe.  The house is now a museum 
and has been described by its curators as exemplary of the International Style and the Modern 
Movement. The original owner, Dr. Edith Farnsworth, commissioned Mies to build a retreat 
house for her beginning in 1945. There was never any written contract, only a verbal agreement 
between Mies and Dr. Farnsworth. 
Most written accounts by architectural critics and historians in the 20th century regarding 
the Modern Movement have been based on the assumption that the essence of Modernist 
buildings resides in their forms, structure, materials and functional accommodations. Despite 
frequent mention of function, however, there has been little scholarship on the environmental 
and mechanical aspects of Modernist architecture.  
With the exception of Reyner Banham’s pioneering book, The Architecture of the Well-
Tempered Environment,1 few have written with authority regarding a critically important aspect 
of Modernist structures: do they create comfortable environments? More to the point, because 
Modernism argued for functional efficiency, how many Modernists buildings are efficient? 
Couched in more contemporary terms, a better question might be: are Modernism’s 
environmental comforts sustainable?   
                                       
1 Reyner Banham, Architecture of the Well-Tempered Environment (Chicago: University Of 
Chicago Press, 1969), Architectural History Theory and Criticism. 
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For a Master’s Thesis on this subject, it is not practicable to cover a large selection of 
International Style and Modernist buildings, nor is it feasible to cover the scores of architectural 
histories about the esthetics, materials, form and function of these buildings. For the sake of 
simplicity, this thesis focuses primarily on the environmental and mechanical aspects of The 
Farnsworth House. This essay is the first to look carefully at the Farnsworth House’s thermal 
environment and the active and passive heating and cooling systems that create it. 
 
 
 
[Fig. 1] Farnsworth House, Spring, 2015 photo by JJW 
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Introduction 
The Farnsworth House was chosen for this Master’s Thesis for several reasons:  
First, because the house posits an “ideal” that Modernist architecture can be in harmony nature. 
For this aim, the client chose a remote site along the Fox River. Second, environmental issues 
regarding climate change and global warming continue to be brought to the attention of the 
media by scientists around the world. Therefore, an examination of effective passive heating and 
cooling systems that have been used in the past are becoming increasingly relevant. Third, the 
demand for energy continues to escalate. Saving energy saves the consumer money; most people 
like that idea. A comparative analysis of Modernist architecture and the use of today’s efficient 
materials and technologies is worthy of examination. Lastly, the Farnsworth House was chosen 
because of its relative proximity to the University of Cincinnati. The site is located in Plano, 
Illinois, approximately 340 miles away from Cincinnati or about a 5 hour drive. This made on-
site study and photographs possible. The house is, by design, nearly hermetically sealed. With 
few operable windows, this raises concerns about proper ventilation, while on the other hand the 
house deployed advanced active technologies such as radiant floor heating. What can be learned 
from Modern Movement architecture about a sustainable life in nature? The answer is, that few 
have written with authority on the mechanical and environmental controls of Modernist 
buildings.  
It is appropriate to focus on the Farnsworth House because, first, new mechanical and 
environmental systems were being introduced in the 1940’s and 1950’s.  This era was a 
revolutionary period in heating and cooling technology.  Second, the older methods of 
passive/natural heating and cooling through orientation, shading, passive solar gain and passive 
ventilation, had not yet been entirely abandoned. Finally, we are able to raise theoretical 
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questions as a way of situating the Farnsworth House chronologically and conceptually: is it for 
example, a descendent of the villa, a building type that attempted to put its occupants in a closer 
relation to nature? Modernism seemed to redefine the villa in terms of “vacation” or “weekend” 
houses. 
Architectural historians and theorists as a whole do well concerning theoretical, formal 
and functional analysis. However, with studies in sustainability rapidly gaining momentum, 
perhaps architectural theorists should consider focusing more attention upon environmental 
controls and the mechanical aspects of passive heating and cooling designs that have been 
employed. Furthermore, how can those in the professions of architecture, engineering and 
construction benefit from that knowledge and perhaps use it in the future in an effort to create 
more livable and sustainable environments? As more people become aware of the need to 
conserve resources, analyses of all buildings and their sustainability may need to be considered.  
Global, environmental sustainable issues should not be ignored by the inhabitants of this planet. 
Earth’s total population now exceeds 7 billion souls.2 Our present way of life will not be 
endlessly sustainable. 
Modernism 1940’s-1960 
In his book Mies Van der Rohe, David Spaeth references a 1963 quote by James Marston 
Fitch, “To acclaim Mies for the monumental purity of his forms and yet to deplore their 
malfunction in some pragmatic details, is rather like praising the sea for being blue while 
chiding it for being salty, or admiring the tiger for the beauty of his coat while urging him to 
                                       
2 U.S. Census Bureau, "U.S. And World Population Clock," (Washington, D.C.: U.S. 
Government, 2015). 
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become a vegetarian.”3  Mid-century Modernism conveyed the optimism of its period. 
Seemingly, technology knew no limits. It was thought by many practitioners that Modernism 
was the great panacea of the period.  
In that same book Spaeth also refers to architectural historian Reyner Banham (1922-
1988), citing what he had to say about the Farnsworth House in 1981, “The building has all the 
virtues—and we’ll say nothing about the vices—of a particular concept of architecture driven to 
its extreme limits, and, therefore, a kind of land mark demonstration of what architecture could 
do. Like many extreme statements, it was made at the beginning rather than the end of the period 
it represents, and it left other architects little to do except to try to make even more perfect that 
which was already perfected.”4  Indeed, the Farnsworth House is perhaps a benchmark of the 
Modern Movement. 
The Aftermath of World War II 
After World War II, U.S. veterans began to return home to an electrifying time. The 
average American was optimistic about the future. In 1956, the Eisenhower Interstate Highway 
System Master Plan was made public. America was undergoing a paradigm shift from rail travel 
to highway travel.  Manufacturers in Detroit produced more trucks and automobiles every year. 
Gasoline was about fifteen cents a gallon. The economic boom of the 1950’s was beginning. 
This was evident not only in Detroit, but also in factories throughout the land. America began to 
approach full employment. Modernism was also reaching its apex during this decade. Modernist 
ideals gave expression to the idea that technology was the architectural panacea. Buildings made 
of glass and steel were being erected in nearly every major American city. This philosophy made 
                                       
3 David Spaeth, "1938-1958," in Mies Van Der Rohe, ed. Kenneth Frampton (New York, NY: 
Rizzoli International Publications, 1985). p. 126 
4 Ibid. 
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financial sense as economies of scale were achieved. Because the economy was steadily 
growing, the 1950’s was a decade in which many began to achieve the American dream. 
Modernist mass production of homes and prefabricated houses gained popularity.   
From approximately 1943-1953, the idea of prefabricated houses came and went like a 
meteor, shining brilliantly but briefly. After the 1950’s, these types of low-cost Modern houses 
were no longer in demand. Why? One reason was that household incomes continued to rise with 
the economic boom of the 50’s and 60’s; consequently, Americans wanted something “better” 
with regard to individual houses. Prefabricated houses were viewed as repetitious, shoddy, and of 
poor quality. In fact, some of them were, which is why manufacturers could produce them so 
cheaply and quickly. 
 
 
[Fig. 2] The Lustron Corporation Prefabricated House ca. 1948. Source: Connecticut 
History.org  
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Early in the twentieth century, the Russian economist Nikolai Dimitrievich Kondratiev 
(1892-1938), was a founding father of mathematical economics. He looked for patterns in 
business. Nikolai recognized a 50-year cycle in commerce and industry. His theoretical principle 
is founded upon the intrinsic rationale that technology generates economic prosperity. In the case 
of prefabricated housing, that was true.  During the 1950’s, in nearly all industries, technology 
did have a positive effect on economic prosperity. Thus, his theory held true.  He also posited 
that in the latter decade of these 50-year cycles, mature business and industries typically earn 
their greatest profits.  Therefore, they provide peak employment before declining or failing.5  
With regard to architecture, infrastructure, and growth, economics are always a significant 
variable. Peak employment generates economic prosperity, especially in new housing starts. 
Prefabricated housing was a passing fad that has yet to make a comeback, and ironically, 
Modernist residential architecture is now best known for iconic examples such as the Farnsworth 
House. 
The Economic Situation 1950 - 1970 
Energy consumption was a key economic driver of America’s success during the 1950’s 
– 1970’s, thus allowing Modernism to flourish. According to Peter Drucker, Harvard Business 
Professor, during this epoch, either the U.S. Government or large businesses created three of 
every four American jobs. The Modern Movement grew simultaneous with these institutions. 
Here again, Kondratiev’s theory seemed to hold true. However, his theory on job creation failed 
by the end of the 1970’s. Government or large business no longer created the majority of new 
jobs, small business did.  
                                       
5 Peter Drucker, "Our Entrepreneurial Economy," Harvard Business Review1984. pp. 1-4. 
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During the 1950’s – 1970’s, few if any thought about energy consumption or shortages of 
fossil fuels. Oil was the key economic driver, and America had a seemingly limitless supply of 
natural resources.  
By the early 1970’s, environmental activists around the world brought media attention to 
the effects of industrialization and the poorly regulated amounts of pollution allowed to be 
generated by factories and vehicles. The media attention included focus on the lack of State and 
Federal oversight regarding the despoiling of natural resources. In 1973, America experienced its 
first oil crisis as a result of the Arab Oil Embargo. Shortages created long lines at gas stations in 
nearly every major American city. Suddenly, large, gas guzzling American cars were no longer 
practical as prices at the pump gradually increased. As a consequence, basic economic theory 
dictated energy prices across the board would increase too, and that is exactly what happened.  
Note the correlation of Figs. 3 and 4. 
 
[Fig. 3] Gas prices 1919 to 2009 Source: U.S. Energy Information Admin. 
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The graph in Fig. 4 illustrates the steady increase in energy consumption.  
 
[Fig. 4] World Energy Consumption, Source: Oxford Institute for Energy Studies  
 
According to the Oxford Institute for Energy Studies: 
“Global fossil fuel consumption in 2000-2009 is more than four times the level of 1950-
1959. Since fossil fuel consumption, and production, are key causes of global warming, it is 
generally accepted that reduction of both would be a good thing. And yet policies aimed at 
reducing consumption, at both national and international levels, have failed – a striking fact of 
modern history.”6  
Currently, many scholars from around the world agree that the present consumption of 
fossil fuels and our way of life is unsustainable. Global depletion of these non-renewable 
resources may soon end. How does energy consumption relate to Modernism and the Farnsworth 
House?  
                                       
6 Simon Pirani, "Global History of Fossil Fuel Consumption since 1950," in The Oxford Institute 
For Energy Studies (United Kingdom: Oxford University, 2009). 
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Modernism did not find a solution for the world’s insatiable appetite for energy. It did not 
necessarily make life easier. It made life faster paced and more stressful. It did not solve 
society’s housing problems. In all likelihood, Modernism compounded a wide variety of 
problems.  
The paradox of Modernism is that it sought to provide an affordable home for the average 
family. In hindsight, theoreticians such as Le Corbusier were wrong about Modernism as it 
applied to domestic architecture. Modernism and mass production of houses utterly failed. 
Americans did not embrace prefabricated houses. The prefabricated houses designed by 
Skidmore, Owens and Merrill which were built by Lustron, Cemesto and a few other 
manufactures, failed to gain favor with the average American family. Conversely, Modernist 
houses such as the Farnsworth House, Philip Johnson’s ‘Glass House’, and organic houses such 
as Wright’s ‘Falling Water’ and others were not economically feasible for the average worker in 
the 1950’s. Architects like Mies, Frank Lloyd Wright and others catered to a select clientele — 
only the wealthy who could afford exotic and custom designed Modernist houses. Nonetheless, it 
is useful and instructive today to study the environmental and mechanical experiments of these 
houses for what they may teach us—both positively and negatively—about natural and 
sustainable solutions today. 
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Chapter 1 
Literature review 
The concept of living harmoniously within nature was perhaps best described by Henry 
David Thoreau in his famous book, Walden or Life in the Woods (1854). In reference to 
Thoreau’s experience on Walden Pond, author Leo Marx poignantly makes a point in his book, 
The Machine in the Garden: Technology and the Pastoral Ideal in America (1964).7  Marx 
points out that Thoreau’s serenity in the wilderness was interrupted by the sound of the steam 
whistle from a railway train. Marx argues that the pastoral ideal of America was that of a kind of 
natural, Promised Land which was displaced by the industrialization of the 19th and 20th 
centuries.  
Increasingly, the ideal of living in harmony with nature is appealing to people around the 
world. As stewards of planet earth, the only home we have, we should reconsider our ways of 
living, and our options, from multiple perspectives, including more recent concepts of 
sustainability. One question might be: is the Farnworth House a functional “machine in the 
garden”, simultaneously exploiting the beauty of nature and modern, industrial technologies, and 
how nearly did it create a comfortable and sustainable environment from which to experience 
nature? 
Le Corbusier coined the phrase, “The House is a Machine for Living”. Considering his 
theoretical approach, the question becomes: how did the “Machine in the Garden” attempt to 
mediate our relationship with nature and how can that attempt be evaluated, both in its poetic and 
intangible dimensions and in more quantifiable and empirical ways? 
 
                                       
7 Leo Marx, "The Machine," in The Machine in the Garden: Technology and the Pastoral Ideal in 
America (London: Oxford University Press, 1964). 
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Miesian Philosophy 
Evidently, it was Mies’ theory that when constructing a house with walls of glass one 
could allow nature to come inside the home. Little did he know at the time that his theoretical 
and physical realization of the Farnsworth House would become so controversial.  In 1958, 
architectural theorist Christian Norberg-Schulz interviewed Mies, who said: “Nature, too, shall 
have its own life. We must beware not to disrupt it with the color of our house, and interior 
fittings. Yet we should attempt to bring nature, houses, and human beings together into a higher 
unity. If you view nature through the glass walls of the Farnsworth House, it gains a more 
profound significance than if viewed from the outside.”8 
According to The National Trust for Historic Preservation (NTHP) 
 “The significance of the Farnsworth House was recognized even before it was built. In 
1947 a model of the Farnsworth House was exhibited at the Museum of Modern Art in New York. 
Describing it, along with [Mies’] unbuilt Resor House, as a radical departure from his last 
European domestic projects, Philip Johnson noted that it went further than the Resor house in its 
expression of the floating volume: “The Farnsworth House with its continuous glass walls is an 
even simpler interpretation of an idea. Here the purity of the cage is undisturbed. Neither the 
steel columns from which it is suspended nor the independent floating terrace break the taut 
skin.”9  
Kenneth Frampton, in Modern Architecture: A Critical History, masterfully describes 
influences and events leading up to Mies’ designing and building of the Farnsworth House. He 
posits that Mies appears to have evolved his style from a hybrid of De Stijl, Suprematism, and 
                                       
8 Christian Norberg-Schulz, "A Talk with Mies Van Der Rohe," Baukunst und Werkform, no. 11 
(1958): p.235. 
9 The National Trust for Historic Preservation, "The Farnsworth House," (The National Trust for 
Historic Preservation, 2014). 
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Schinkelschuler, including influences by many others such as Le Corbusier, Frank Lloyd Wright 
and Walter Gropius. His continual use of glass facades and glass curtain walls are described by 
Frampton as “Semper’s prescription –as a woven fabric; as a subtle integration of structure with 
fenestration”.10  Gottfried Semper (1803-1879) was a 19th century architect who theorized that 
early man’s primitive tents and nomadic huts were adorned with carpets or textiles and that 
architecture therefore originally evolved from textiles. Similarly, Mies has infilled the 
Farnsworth house structure with walls of transparent glass and silk curtains. Frampton’s theory is 
an interesting notion indeed. 
The Miesian theory of unifying the structure with the natural environment appears to be a 
recurring theme that has been put into practice by several famous architects.  Take for example, 
Frank Lloyd Wright’s Falling Water, the weekend home (1935-36), of the wealthy Kaufman 
family of Pittsburg, PA.  Frank Lloyd Wright (1867-1959) designed the home to exemplify 
living in harmony with nature. Portions of the Kaufman house are cantilevered over Bear Run 
Creek; interestingly, Falling Water was completed about the same time that Mies began 
designing the Resor House (1937-1938) in Jackson Hole, Wyoming, a project that 
chronologically preceded and conceptually predicted the Farnsworth House.   
 
[Fig. 5] Mies’ rendering of the Resor Home (1938). Source: MoMA Archives, NY, NY. 
                                       
10 Kenneth Frampton, "Mies Van Der Rohe and the Significance of Fact 1921-33 and the 
Monumentalization of Technique 1933-1967," in Modern Architecture: A Critical History (London: 
Thames & Hudson, 2007), p.234. 
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The Resor house was designed so that the headwaters of the Snake River would flow 
beneath the dining room area, just below the three large glass-walled windows, shown here, 
which are slightly left of center. 
Although the design of the two retreats is radically different, the Kaufman House and the 
Resor summer vacation house have two things in common: each house was designed to be built 
above a gentle, flowing stream and each was a second home, or retreat. Mies was certainly aware 
of the Falling Water project. According to Franz Schulze, Mies visited Frank Lloyd Wright in 
Wisconsin in 1937. Wright gave Mies the grand tour of Taliesin, showing him many of his recent 
and ongoing projects at that time.11 It is well documented that Wright had a special reverence for 
Japanese and Chinese architecture that incorporated flowing water into its design. Mies’ 
grandson, architect Dirk Lohan, has compared the Farnsworth House to that of a Japanese tea 
house in its essence—a spiritual experience. Wright venerated the beauty of Japanese 
architecture seamlessly existing in harmony with nature.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                       
11 Schulze and Windhorst, "The Farnsworth Saga: 1946-2003," in Mies Van Der Rohe: A Critical 
Biography (Chicago: University Press of Chicago, 2012). pp.210. 
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The Weekend Retreat 
 
[Fig. 6] Falling Water (1935) by Frank Lloyd Wright.  
Source: Great Buildings.com 
 
The concept of a weekend retreat using passive environmental comforts and living in 
harmony with nature was evidently of importance to the Kaufmans, the Resors and Dr. Edith 
Farnsworth. Each owner sought escape from the rigors of city living and the weekly demands of 
professional life. Summer villas and weekend retreats can be traced to the ancient Greek, Roman 
and other civilizations around the world. 
In his book entitled, The Villa: Form and Ideology of Country Houses, architectural 
historian James Ackerman explores the ‘country house’ as an architectural phenomenon. He 
theorizes that there seems to be a symbolic relationship between rural and urban life. Ackerman 
argues that the function of the villa, and even the term villa, have been transformed by architects 
such as Frank Lloyd Wright and Le Corbusier, who are considered by many as fathers of the  
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Modern Movement 12   
Several Modernist architects, including Mies, purposely disassociated their work from the 
term villa because of its historic Greek and Roman origins. Ackerman suggests that one of the 
attractions of Modernism was its experiments with finding a balance between nature and culture, 
and economic and political forces, in new ways of expressing individual architectural typologies. 
Frank Lloyd Wright certainly influenced contemporary and future architects when he designed 
magnificent houses, studios and building such as Falling Water, and Taliesin East and West. 
Mies was certainly aware of Swiss-French architect Le Corbusier and his Five Points of 
Architecture. Le Corbusier’s Villa Savoye (1931), demonstrated those concepts: pilotis, a roof 
garden, a free façade, a free plan and, lastly, horizontal windows. Evidence seems to indicate that 
Le Corbusier’s principles and designs influenced Mies when he built The Farnsworth House. It 
too is elevated above ground level. Mies wanted to bring his client, Dr. Farnsworth, in harmony 
with the natural environment via the glass wall concept.  His client certainly wanted a retreat in 
which to commune with nature. The early architects of the Modern Movement thus strove to 
create the country retreat which is an ‘ideal’ of a life in harmony with nature. Their efforts seem 
to suggest that the “weekend,” or “vacation” house, possibly due to its more limited functional 
programme, served as an innovate and experimental residential type that acted as a kind of 
typological “laboratory” for advancing progressive, Modernist domestic design ideas. This 
concept needs to be re-examined from multiple perspectives, including more recent concepts of 
sustainability.  
 
                                       
12 James S. Ackerman, "The Modern Villa: Wright and Le Corbusier," in The Villa : Form and 
Ideology of Country Houses (Princeton, NJ: Princeton University Press, 1993).  
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[Fig. 7] The Villa Savoye (1931) Poissy, France. Source: Public Domain 
 
In his book entitled Strange Details13, Michael Cadwell analyzes the Farnsworth House. 
Cadwell says little or nothing about the house being in harmony with nature other than the fact 
that it was built in a flood plain. His primary focus is on the details, materials, and construction 
process of such an unusual edifice. To that end, Cadwell beautifully describes nearly every 
formal aspect of the Farnsworth House. He places much emphasis on Mies’ attention to 
perspective and the magnificence of allowing nature to come inside the house as viewed by its 
occupants through the glass walls that envelop it. Cadwell masterfully illustrates for the layman 
the seamless plug welding method that Mies employed for the steel skeleton. The original plans 
called for all of the steel to be bolted together. Bolted steel beams require making holes through 
                                       
13 Michael Cadwell, "Flooded at the Farnsworth House," in Strange Details (Cambridge, MA.: 
The MIT Press, 2007), pp.93-133. 
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the beams with a drill or blow torch, then placing bolts through the two beams which were to be 
joined together. This process leaves large bolts and nuts exposed. Mies chose not to use this ugly 
and unaesthetic method.  The Modern Movement focused attention upon clean lines and 
rectilinear shapes. Therefore, in keeping with Modern Movement philosophy, Mies decided to 
use plug welding. He reasoned that this would make the house more rigid and seamless.  When 
employing the plug welding process, all welded beads are ground down with electric grinders 
and sanded to a smooth and unified appearance. Flat white enamel paint was then applied. The 
lack of visible construction details also serves to minimize the visual impact of the structure and 
thus throw more attention upon the natural surroundings. 
 
[Fig. 8] Steel Connection Process of Farnsworth House Source: Cadwell-Strange Details, 
Chapter 3, “Flooded at the Farnsworth”.  
 
Unfortunately, Cadwell, like a plethora of architectural authors, critics and historians, 
makes no mention of how the edifice is heated and cooled other than that a large black maple 
tree on the southern exposure provides passive cooling. It should be mentioned that, as of 2012, 
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the tree is no longer there. It had to be removed due to years of damage from termites, flooding 
and lightning. See [Fig.9] 
In Cadwell’s defense, he does give a brief reference to the core area of the house being 
used for mechanical systems. What systems, one might ask? One must search diligently to find 
the scarce resources on those heating and cooling methods that Mies incorporated into the 
design. In short, Cadwell, like many other authors, failed to cover this important aspect of the 
Farnsworth House. Did it incorporate passive techniques as well as active mechanical systems?  
 
[Fig. 9] Looking south from the Farnsworth House at the black maple tree that is no  
longer there. Photo by Carol Highsmith 
 
With respect to orientation, the tree seen in the photo was an important consideration for 
passive cooling of the Farnsworth House when Mies originally planned construction. The view 
shown in the photo is looking south. The front of the Farnsworth House faces in a southern 
direction.  
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[Fig. 10] Dr. Farnsworth with her dog, her house under construction ca. 1949. The view is from 
the north side of her house looking southward, the black maple trees are visible on the southern  
exposure. Source: NTHP 
 
Le Corbusier, Mies, and Gropius each experimented with concrete, glass and steel. This 
was a paradigm shift away from both the organic philosophy and materials of Frank Lloyd 
Wright and the Vitruvian principles employed for centuries by numerous architects. The Modern 
Movement philosophy insisted upon a radical departure from the norms of the 19th century.  Le 
Corbusier, like Mies, became known for his minimalist designs. During the 1920’s - 1930’s 
Europe had dozens of Modernist architects.  The European intelligencia began to embrace the 
Modern Movement “villa”, and commissions appeared in many countries. Their work eventually 
evolved into the International Style.  
The International Style 
In 1932, Philip Johnson and Henry Russell Hitchcock co-authored an essay, The 
International Style: Architecture Since 1922.  It was published concurrently, under the same 
name as the 1932 exhibition at the Museum of Modern Art (MoMA). This was the origin of the 
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term ‘International Style’. Hitherto, the term was neither widely known nor accepted. The 
International Style emerged as a new phenomenon, driven by three factors: First, by the 
dissatisfaction in the architectural world with previous use of historicizing forms and ornament. 
Second, new technology was revolutionizing the world of building materials and methods. 
Lastly, the use of lighter, higher strength steel used in conjunction with glass and reinforced 
concrete made economies of scale practical not only for large commercial structures but also for 
smaller Modernist houses to be built quickly and more affordably for a select clientele—
typically the well-to-do. However, as we frequently see, singular, custom-designed and built 
Modern houses, without the economic benefits of mass production, often overran their budgets. 
The International Style catalogue from MoMA defined the “style” as: asymmetrical plans 
and compositions, functionally composed, typically with flat roofs.  The characteristics of the 
International Style are long, rectilinear exterior shapes, often with light-weight construction of 
reinforced concrete, steel and glass, with tense planar shells, devoid of any ornament. White or 
neutral colors were usually used to exhibit this chic look. The interior spaces are minimalist in 
design, with open planning and spacious rooms. The design often incorporates opaque outer 
walls, and translucent block glass exterior walls, which allow for natural lighting to softly 
illuminate interior living quarters. Symmetrical, cantilever roof and floor construction is often 
employed. Floor slabs of thin, reinforced concrete were often used in the design, displaying a 
sense of weightlessness. The Farnsworth House and Philip Johnson’s Glass House take these 
developments to an extreme as both have a total envelope of transparent exterior glass walls.  
Increasingly, Mies began to receive world recognition for works such as the Barcelona 
Pavilion (1929) and the Tugendhat House (1930). Both buildings were, in essence, of the 
International Style. Unfortunately, two years later, the Barcelona Pavilion was disassembled and 
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sold at auction. All that remains of it are photographs and drawings—and the recent 
reconstruction of it from those historical sources.  
 
[Fig.12] Barcelona Pavilion (1929) by Mies, Barcelona, Spain. 
 Source: Public Domain 
 
It should be mentioned that both edifices, the Barcelona Pavilion and the Tugendhat 
House, employ glass walls on multiple sides. This notion undoubtedly led to the evolution of, 
and unrestricted use of, a total, glass-walled envelope at the Farnsworth House. 
 
[Fig. 13] The Tugendhat House (1930) by Mies. Source: Public Domain 
 
In 1983, the Czechoslovakian State Institute for Reconstruction of Historic Buildings and 
Monuments began restoration work on the Tugendhat house. New insulation was added to the 
roof.  The original coal-fired furnace replaced and was connected to the local area steam main. 
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Additionally, new radiators were installed. “The original mechanical ventilation system and 
humidifier have been retained providing air supply to the living space through floor grilles.”14 
The Tugendhat House was decades ahead of its time with its design and its cooling systems. 
In short, the Barcelona Pavilion and the Tugendhat House are considered by many as the 
crowning achievements of Mies’ European International Style design work. The International 
Style gained much notoriety from the 1930’s to the 1950’s. Increasingly, this style became 
attractive to wealthy Americans. In fact, Dr. Edith Farnsworth was fascinated with the 
International Style. She read books by Le Corbusier, Gropius and others. Her infatuation with the 
Modern Movement was evidently the precursor to deciding to allow Mies to build a weekend 
house for her on land she had recently purchased along the Fox River in Plano, Illinois.  
 
 
 
 
 
 
 
 
 
 
 
 
                                       
14 Architectural Review, "1993 April: Mies' Miraculous Survivor, Villa Tugendhat," The 
Architectural Review  (2012). 
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Chapter 2 
Mies’ Arrival in America and His Client Dr. Farnsworth 
Mies was born in Aachen, Germany, near the Belgian and Dutch border, the son of a 
master stone mason. In 1905, he left home and moved to Berlin, seeking work with an 
architectural firm. His first employment was with Bruno Paul, an art nouveau architect and 
furniture designer. In 1908, Mies was accepted into the atelier of architect Peter Behrens. 15 Mies 
admired and studied the works of famous predecessors such as Karl Friedrich Schinkel, and his 
contemporaries, Frank Lloyd Wright, Walter Gropius, and others.16    
According to Michael Cadwell, Mies outgrew his internship in the 1920s. During this era, 
he successfully made the transition to open his own practice. Mies also served as the director of 
the Berlin Bauhaus in its last years. In 1933, the powerful Nazi Party Propaganda Minister 
Joseph Goebbels ordered the Gestapo to permanently close the Bauhaus. Resistance from Mies 
would have been not only futile, but very dangerous to his personal well-being. Consequently, 
the school promptly shut its doors forever.17 As a result of Nazi hostility toward Modernism, the 
only commissions Mies managed to obtain were the Lemke House in Berlin (1932), and the 
Verseidag Factory in Krefeld, Germany (1935).   
From 1935-1940, scores of artisans and professionals from nearly every discipline began 
to flee Nazi Germany.  During this era, any form of art or architecture which represented the 
Modern Movement was not tolerated. It was publicly denounced by the Nazi-Socialist Party and 
in many cases defaced or destroyed.  It is more likely than not, that Mies saw the handwriting on 
                                       
15 "Encyclopedia Britannica,"  in Bruno Paul (2015). 
16 Design Broom, "Mies Van Der Rohe,"  online digital architectural magazine, Biography 
(2008), http://www.designboom.com/portrait/mies/bg.html. 
17 Illinois Institute of Technology, "The Bauhaus Closes," The Mies Van der Rohe Society  
(2012). 
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the wall with regard to his commitment to the Modern Movement. It is likely that he was waiting 
for events to present an auspicious opportunity in his life. Such a fortuitous event occurred 
during the summer of 1937. 
Mies’ Arrival in America 
Stanley B. Resor (1879-1962), a native of Cincinnati, completed his undergraduate 
studies in classics at Yale in 1901. In the early 1900’s, Resor worked for Proctor & Gamble’s in-
house advertising department—Proctor and Collier.18  By 1908, the J. Walter Thompson 
Company (JWT) hired Stanley to open an advertising branch office in Cincinnati.  In 1908, Ms. 
Helen Lansdowne (1886-1964) was a youthful twenty-two year old who also worked for Proctor 
and Collier. That same year Stanley hired Helen as the first female copywriter at the newly 
opened J. Walter Thompson Company’s Cincinnati branch office.  By January of 1911, she 
accepted a promotion to the New York office. Ultimately, Stanley and Helen were married on 
March 6, 1917, and they established their primary residence in Greenwich, Connecticut. The 
husband and wife were both executives, each working in separate divisions at the New York 
corporate headquarters of JWT advertising agency. Greenwich, Connecticut is conveniently 
close to New York City – about 40 miles distant. Throughout the Great Depression, as their 
careers progressed, they collectively became very wealthy while millions of Americans remained 
unemployed.  
In 1936, the Resors decided to build a summer home on a large parcel they had purchased 
in Jackson Hole, Wyoming. Helen and Stanley were well connected in high society, not only at 
the national level but internationally too.  It was through Helen’s membership on the board of 
directors of the Museum of Modern Art (MoMA), that she solicited the advice of MoMA 
                                       
18 Harvard Business School, "Stanley B. Resor," Leadership  (2012). 
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director Alfred Barr.19  Helen consulted Barr on which architect she should retain for their plans 
to build an International Style vacation home in Wyoming.  Barr was keenly aware of Mies’ 
work in Europe and had been trying to persuade him to come to the United States for quite some 
time, although hitherto, Barr had not been successful in convincing Mies to come to America.  
Consequently, the first of many architects the Resors would hire was Paul Colborn, of New 
Canaan, Connecticut. He was commissioned to build the new primary residence, which he did.  
During 1937-1939, MoMA Trustee Phillip Goodwin was working with Edward Durrell Stone on 
the design of the future permanent home of the Museum. During the interim Helen Resor, also a 
MoMA board member asked Goodwin if he would build a guest cabin on their newly acquired 
Wyoming land. The Resor property was large, 400 acres, and the family wanted to erect several 
new buildings.  Goodwin agreed and was retained to build what became known as The White 
Cabin.  The Resors then sought out architect Mark Peters, a Harvard graduate. He was given the 
commission to build a Le Corbusier-style dining room wing that would span the Snake River as 
the Resors owned property on both sides of the river.  Helen soon became dissatisfied with the 
progress that Peters was making. She then turned to Alfred Barr for his recommendation. Several 
names were considered, including Walter Gropius. Eventually, they decided to invite Mies to 
take over the project. Through Barr, the Resors arranged to meet Mies in Paris, France in July of 
1937, to discuss the project.  Helen immediately developed an affinity for Mies. They were 
together in Paris for two days, and reached an agreement. Mies returned to Berlin to conclude his 
personal affairs. A few days later he boarded the SS Berengaria along with Mrs. Resor and her 
two children bound for New York.   20  This was fortunate for Mies because by this time 
                                       
19 Professor Francisco Martínez Mindeguía, "Mies Van Der Rohe, "the Interior Perspective of the 
Resor House", 1937-39," Superior Technical Architecture School of Vallès  (2012). 
20 Schulze and Windhorst, "The Farnsworth Saga: 1946-2003," p. 181.  
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he had no commissions in Germany. Upon arrival in New York, Mies met with two former 
Bauhaus students, John Barney Rodgers, a Deutsche speaking American architect and his 
colleague William Priestly. Shortly thereafter, Mies and Mrs. Resor, along with her children, 
boarded a train bound for Chicago. 
Mies and Mrs. Resor had an all-day train layover in Chicago. As it happened, Priestly 
was working on a commission in Chicago, and he agreed to meet Mies in Chicago to give him a 
brief tour of the city’s architecture. It is uncertain if they boarded the same train from New York 
to Chicago or not. During this era, several trains a day commuted between the two cities. One 
thing is clear though, that it was through Priestly that the Armour Institute of Chicago became 
aware of Mies’ arrival in the United States.21 The Armour Institute of Chicago is now known as 
the Illinois Institute of Technology (IIT). 
Evidently Mies enjoyed the tour—he certainly was aware that legendary American 
architects such as William Le Baron Jenney, Louis Sullivan, and Burnham and Root, and had 
built skyscrapers in Chicago, St. Louis and New York.   
 
 
 
 
 
 
 
                                       
21 Ibid. 
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The ultimate result of this visit was that the design of the Resor vacation home (1937-
1938) became Mies’ first commission in the United States.  
 
[Fig. 14] Mies photomontage drawing for the Resor House project, Interior to exterior view.  
Source: MoMA archives, NY, NY. 
 
 
[Fig. 15] Model of the Unbuilt Resor House. Source: NCModernist.org 
 
Mies stayed a few weeks at the Resor ranch. During this time, the Armour Institute of 
Chicago solicited input from the local architectural elite in an effort to find a new director. The 
search committee was led by John Holabird. Through Priestly, Holabird became aware of Mies’ 
presence in America and that he was working for the Resors. Eventually Holabird was successful 
in recruiting Mies.  
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Mies would lead what would become known as Chicago’s “second” school of 
architecture.22 As a consequence of accepting the directorship of architecture at The Armour 
Institute of Technology Mies continued to work on the Resor design while working on other 
projects at Armour.  Unfortunately, the Resor home was never built; work was begun and then 
abandoned.  Mr. Resor cancelled the project citing business reasons. Perhaps this was because of 
the continuing economic downturn of the Great Depression (1929-1940), or maybe it was a 
polite way to express that the commission was exceeding the budget—a theme that would recur 
often during Mies’ career.   
The unbuilt Resor design appears to be a direct “ancestor” of Mies’ later Farnsworth 
House. The comparisons are striking. For example, both designs were vacation homes or 
secondary residences. Each design employed steel and glass construction. The glass walls of 
both houses were designed for the owners to fully exploit magnificent interior to exterior views 
of the natural landscape. Each home was located in close proximity to a river. 
The Resor House program particularly embraced the organic or natural landscape 
concepts used by Frank Lloyd Wright. According to Franz Schulze, Wright had refused to accept 
phone calls from Le Corbusier and Walter Gropius in early 1937.  However, he did welcome a 
call from Mies in the summer of that same year. Consequently, Wright invited Mies to come visit 
him at Taliesin in Spring Green, Wisconsin. That short visit evolved into a four day stay for 
Mies. Wright also eventually gave Mies personal tours of the Robie House, The Coonley House 
and Unity Temple in Chicago.23   
 
                                       
22 Illinois Institute of Technology, "Mies: The Man, the Legacy," in Mies van der Rohe Society 
(2012). 
23 Schulze and Windhorst, "The Farnsworth Saga: 1946-2003," p.183. 
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Dr. Edith Farnsworth 
 
[Fig. 16] Dr. Edith Farnsworth M.D. Source: NTHP 
 
Dr. Farnsworth graduated from Northwestern University Medical School in Chicago 
(1939).  During her career as a practicing physician she became a renowned scientific researcher 
as a kidney and endocrine specialist. She made significant contributions to the development of 
the natural hormone ACTH and the synthetic counterpart cortisone. Although she had many 
published papers, she is unfortunately better known for her house and the lawsuit with her 
architect.24  
According to Windhorst, Mies’ introduction to Dr. Edith Farnworth, a single woman, 
began at a small social function in 1945. 25  Farnsworth went to have dinner with two friends, 
Georgia Lingafelt and Ruth Lee. Georgia had also invited Mies for dinner. During dinner, 
according to Edith, Mies hardly spoke. She assumed because he was a native of Germany that he 
                                       
24 Ibid., p.249.  
25 Ibid., p.247. 
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knew very little English. After dinner, Georgia and Ruth went to the kitchen to do dishes. 
Farnsworth sat alone in the living room with Mies. Earlier, over dinner, the ladies had discussed 
with Dr. Farnsworth her recent purchase of 60 acres on the Fox River in Plano, Illinois. She 
asked Mies if there would be anyone at the Armour Institute of Technology in Chicago who 
would be interested in building a small weekend house for her. His reply had an electric effect on 
Dr. Farnsworth, “I would love to build any kind of house for you”. She was so excited that they 
made plans to visit the site. This was in the late autumn of 1945.  According to Schulze and 
Windhorst, that was Farnsworth’s recollection of her first encounter with Mies.26 
Over the years, much attention has been paid to the legal battle and the once cordial 
relationship that Mies had with Dr. Farnsworth. Regardless, the 3,500 page court transcript of the 
trial and their relationship has little bearing on this thesis. The short version of that trial is that 
the original cost of the project was estimated by Mies at approximately $40 to $50,000. 
Ultimately, the final cost of the Farnsworth House was just over $74,000 in 1951. In 2015 
currency, that would equate to about $650,000. The Farnsworth house is just over 1,500 square 
ft.   Conversely, in 1951, the average American home was 900 square ft.   Furthermore, there 
were cost overruns, which were approved by Dr. Farnsworth. “Mies sued Farnsworth for 
nonpayment of, $28,173.00. Consequently, Dr. Farnsworth counter-sued for breach of contract. 
Mies prevailed in court, and this left Dr. Farnsworth angry and bitter”.27 
Architect David Spaeth, a former student of Mies at the Armour Institute of Technology, 
sets the backdrop of the times when Mies was preparing to display his work at the New York 
MoMA exhibition during 1945-47, the period when Mies accepted the Farnsworth commission. 
Spaeth writes that for several years Mies produced no renderings or sketches of the house, yet 
                                       
26 Ibid. 
27 Ibid. 
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Spaeth gives no satisfactory explanation as to why. One has to read Franz Schulze and Edward 
Windhorst’s Mies Van der Rohe: A Critical Biography for that information: “In 1946, rough 
estimates were $40-50,000 to realize the project. However, due to the uncertainty of materials 
and contractors in the wake of World War II the project was delayed until late 1948 or early 
1949”.28 Spaeth does write that a lack of tangible drawings in a timely manner was characteristic 
of Mies. Opinions vary on this allegation, depending on the source.   
Spaeth compares the Farnsworth house to the Tugendhat Villa in Brno, Czech Republic; 
which Mies designed and built during 1928-1930. Spaeth correctly makes reference to Mies’ 
design for the Farnsworth House as being similar to Philip Johnson’s Glass House29 in New 
Canaan, Connecticut (1949). Unfortunately, like Cadwell, Spaeth makes no mention of the 
mechanical systems employed in either of the houses. Nor does he cover the friendship or 
correspondence that Mies and Johnson shared which led to the similarity in the designs of both 
glass houses. Spaeth references other architectural historians, such as James Marston Fitch and 
Reyner Banham, who have written tributes regarding Mies and the Farnsworth House.  
Spaeth, like many authors, focuses much attention on the declining relationship between 
Mies and Dr. Farnsworth and the legal battle that ensued near the culmination of the project. He 
writes: 
 “[Dr. Farnsworth] chose a public forum to vent her displeasure with Mies.”  Farnsworth 
agreed to an interview with Elizabeth Gordon—editor of House Beautiful magazine. Gordon’s 
April, 1953 attack on Mies’ style of architecture was entitled “The Threat to the Next America.”  
Consider that the 1950’s was the age of McCarthy-ism, an era of American paranoia, in a time 
which the U.S. Government suspected card-carrying communists of being around every corner. 
                                       
28 Ibid. 
29 Jenkins and Stover, The Houses of Philip Johnson (Abbeville Press, 2001). 
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Fear gripped the nation as the cold war escalated. “Gordon summed up the interview describing 
Dr. Farnsworth as a highly intelligent woman who spent more than $70,000.00 on a one-
bedroom house that is nothing more than a glass cage on stilts”.30 Gordon majored in journalism 
at the University of Chicago in the 1920’s.  During her long career she established her authority 
as a syndicated columnist for The New York Herald Tribune, specializing in home maintenance.  
She also worked for 8 years as the Editor of Good Housekeeping. Following her tenure at Good 
Housekeeping, she was offered a position as Editor-in-Chief of House Beautiful Magazine. 
Gordon held that job for more than 20 years.31 
As a prolific writer, Gordon was particularly fond of Frank Lloyd Wright. It is well 
documented that she was, in all likelihood, Wright’s best advocate. “On three occasions she 
devoted entire issues to Wright’s work.”32 During the 1950’s, Gordon viewed the International 
Style as un-American. She disdained the European Modern Movement architects as Socialists, or 
Marxists, which equated to communism. Conversely, in her eyes, Wright was everything that an 
American architect should be.  In essence, Gordon used Dr. Farnsworth in her efforts to discredit 
the International Style and its European patriarchs such as Mies, in favor of what she perceived 
as Wrights’ more “American” brand of Modernism. 
Summary 
This chapter has covered the unique set of circumstances that led Mies on his journey to 
America. In all probability, Mies would have remained in his beloved homeland, Germany, if 
geopolitical events had not led up to WWII, a terrible war that evolved with the rise of the Nazi 
regime and Adolf Hitler’s quest for world domination. The Nazis used every means available to 
                                       
30 Spaeth, "1938-1958," p.126.  
31 Freer and Sackler, "The Elizabeth Gordon Papers," in The Smithsonian Museum of Asian Art 
(Washington, DC: The Smithsonian). 
32 "Elizabeth Gordon, "Defender of American Style”," The Economist 2000. 
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stamp out anything that was NOT viewed as ‘Aryan or State Party approved’. Modernism 
certainly fell into the category of unapproved art, philosophy, and doctrine.  
The Director of MoMA, Alfred Barr, was the essential key in uniting the Resors with 
Mies, which ultimately brought Mies to America for his first commission in the U.S.  It was 
fortuitous for Mies that Frank Lloyd Wright was so welcoming. Wright gave Mies the grand tour 
of his studio and freely exchanged ideas and design concepts with Mies. Recall that Wright 
wanted nothing to do with Gropius and a few other famous architects who had tried in vain to get 
an audience with him.  
Considering the similarities of the various Mies edifices from 1930 to 1950, one might 
envision how he arrived at the design of the Farnsworth House. The Barcelona Pavilion, the 
Tugendhat House, and the unbuilt Resor House, all appear to be the direct ancestors of the 
Farnsworth House. They each reflect the evolving Miesian philosophy for the bare bones, 
skeletal-steel and glass structures.  
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Chapter 3 
The Mechanical Systems and Passive Heating and Cooling Designs 
Mies venerated many of his elder contemporaries. Frank Lloyd Wright was just one of 
the famous architects that Mies studied. Passive heating and cooling were exploited to their 
fullest in many of Wright’s designs. Where possible, architects typically orient the front of a 
building facing the southern exposure. This allows the sun to track from east to west across the 
front of the structure. In winter this south facing orientation assists with passive heating. Mies 
and Wright were keenly aware of this concept when they designed their houses.  Often Wright 
included inset porches and outdoor living spaces, frequently under cantilevers for cooling, and at 
the Robie House he designed windows on multiple sides of rooms for cross ventilation. 
In 1905, Frank Lloyd Wright made his first trip to Japan. While there, he learned about 
centuries old designs for ‘radiant floor heating’. He was the first architect to bring this idea to 
America. It is true that the history of radiant floor heating can be traced to antiquity. The 
Romans, Chinese, Koreans, and other cultures were skillful in employing various types of radiant 
floor heating. Although commercial steam heat had been in use since the 1870’s, it was not until the 
early 1900’s that wall radiators were used in residential applications.  Moreover, it was not until 
the mid-20th century that residential radiant floor heating systems began to make an appearance 
in the American architectural community. 
Wright’s first use of radiant ‘wall’ heating was in 1908. He designed and built the Baker 
house, in Wilmette, Illinois. The house featured a main living room with dimensions of 32’ x 
17’.  To mitigate the effects of the cold Illinois winters, Wright designed a system of hot water 
pipes around the perimeter of the room hidden in the baseboards.  The system fed a large wall 
radiator located just under the window sill.  Additionally, the radiator was recessed and obscured by 
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wooden grates. The design allowed warmed air to circulate by convection throughout the expansive 
room.33  This is one of the earliest designs of residential hot water heating use in America.  
 
[Fig 17] The Baker House 1908, Wilmette, Illinois by Frank Lloyd Wright. Source: Public 
Domain 
 
This bi-level house featured typical period Wrightian overhanging roofs, with a central 
fireplace and a large concealed cast iron wall radiator similar to the one shown in Fig. 18. 
 
[Fig. 18.] Typical Cast Iron Hot Water Wall Radiator ca. 1910. Source: Public Domain 
                                       
33 Banham, Architecture of the Well-Tempered Environment. 
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[Fig. 19] 1908 Frank Lloyd Wright Radiator System. Source: Reyner Banham  
The Architecture of a Well- Tempered Environment p. 105. 
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[Fig. 20]  The Baker House Floor Plan. Source: Reyner Banham The Architecture of a Well- 
Tempered Environment p. 106. 
 
In 1936, Wright designed and built the Jacobs House in Madison, Wisconsin. This 
Usonian design was configured in an L-shape and featured a radiant heating system within a 
wooden floor. In all probability, Wright was the first American architect to incorporate radiant 
floor heating into his residential designs.   My research found no earlier examples.  
It is known that Mies did visit with Wright in 1937. The two exchanged ideas on 
architecture and design concepts.34 Therefore, it is reasonable to assume that Mies favored 
Wright’s radiant floor heating designs. According to Ronald Berg of the Bauhaus Online 
Architectural Magazine, Mies did not incorporate a heating system into the original Barcelona 
Pavilion in 1929, only passive cooling through roof overhangs for shading.35 Only a few photos 
                                       
34 Schulze and Windhorst, "The Farnsworth Saga: 1946-2003," p.183. 
35 Ronald Berg, "Mies: The Reconstructions," The Bauhaus Online Magazine  (2015). 
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and drawings of the original Pavilion have survived.  Historical records indicate that Mies did 
not use radiant floor heating in the Tugendhat House. It is known that the Tugendhat House did 
have a central heating and air-conditioning system, which was an advanced technology for a 
residential house, built in 1930. This would seem to indicate that Mies often incorporated new 
technologies into his designs. Similarly, Mies adapted Wright’s proven radiant floor heating 
system into the Farnsworth House design; however, with one major modification of materials. 
Mies did not use Wright’s wood floor plate, instead he chose poured concrete and travertine tile 
to envelop the radiant floor heating coils.  As far as I can determine, there has been no other 
scholarship regarding this correlation, which Mies was in all likelihood the first to implement the 
essence of Wright’s radiant floor heating design. 
The Farnsworth House thus incorporates several methods of heating and cooling. Mies 
did in fact orient the main living room viewing area of Farnsworth House to a southern exposure, 
not only for the scenic view of the Fox River, but also to make use of solar heat gain in the 
winter.     
The northern Illinois winters are known to be cold and windy, and the house is elevated 
5’3” above grade. For those reasons, Mies incorporated radiant floor heating in order to assist in 
warming the interior floor surface during cold days. This innovative construction concept 
mitigated the effects of the cold air that often circulates on the exterior under-side of the elevated 
reinforced concrete floor slabs, and it assisted in adding warm air to the interior spaces.   
As of 2015, the Farnsworth house copper-coil radiant floor heating system is still 
functional—nearly 65 years after it was built. According to Lohan, the original mechanical 
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equipment consisted of two, fuel-oil fired furnaces.36 One system sent heated, forced air 
throughout the house in carefully concealed ceiling vents that run the length of the plate glass 
windows. This design also assisted in mitigating the effects of condensation on the large plate 
glass windows.  The other furnace was designed to heat the circulating water in the copper pipes 
for the radiant floor system.37 Each system has an individual thermostat.  One thermostat can be 
used to control the temperature of the floor, and the other thermostat is used for the forced, warm 
air in the living area.  
Judging from the design schematic, Fig. 21, it is evident that Mies designed the copper 
coils to be closer together on the perimeter of the Farnsworth House. This helps to prevent heat 
loss along the glass-wall envelope. Windows, or in this case, plate glass walls tend to lose heat in 
the winter and gain solar radiation in the summer. In the summer the radiant floor heating 
typically is not necessary. When comparing Mies’ design to the radiant floor system in Fig. 23, 
the difference is obvious. The Farnsworth House radiant floor system was unique because of the 
plate glass wall envelope. 
                                       
36 Dirk Lohan, Mies Van Der Rohe, Farnsworth House, Plano, Illinois, 1945-1950, vol. GA 
Detail 1, Global Architecture (Toyko, Japan: A.D.A EDITA Co., 2014), p.8. 
Ibid. 
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[Fig. 21] 5/8” O.D. Radiant Copper Coils Under the Travertine Tile Floor of the 
 Farnsworth House. Source: Global Architecture pp. 35 
 
*O.D. is a common term used in the construction industry to identify the outside diameter of 
pipe. 
 
[Fig. 22] Farnsworth House radiant floor heating system under construction ca. 1949. Source: 
NTHP 
 
North 
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Fig. 22 illustrates the radiant floor heating system under construction as the workmen 
were laying the copper pipes. Notice the copper hood located to the right rear in Fig. 22.  The 
hood was for the fireplace; however, one suspects that Mies designed this purely for ambience.  
During the 1950’s, radiant floor heating was a relatively new technology. Therefore, it 
was common for piping manufacturers to advertise radiant floor heating systems in trade 
magazines for architects, engineers and builders in an effort to promote its widespread use.  
(See Fig. 23 for illustration) 
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[Fig 23] Radiant Floor System Advertisement. Source: Architectural Forum Magazine,  
October, 1951 p. 9. 
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Construction of the Farnsworth House floor required precast concrete slabs which were 
placed upon the bottom flanges of C-50 x15” steel girders. Those rows of concrete slabs were 
placed in a north south direction; each slab rests 5’ 6” on center. At the “on center” marks are 
12” wide steel “I” beams which support the concrete slabs. (See Fig. 24 for illustration of row 
pattern) 
 
[Fig. 24] Structural Steel Detail of Floor Plan. 12” wide “I” Beams Support Precast Concrete 
Slabs. Source: Franz Schulze, The Mies van der Rohe-MoMA archive, illustration 4505.123, p. 
61. 
 
On top of the precast concrete slabs Mies designed 2” of insulation with a lightweight 
concrete fill. The radiant heat copper coils were then placed upon wood furring strips atop the 
lightweight concrete fill. (See Fig. 22 and 23 for illustration).   
North  
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[Fig. 25] Floor Detail South Elevation.  Source: Global Architectural Detail Mies van der Rohe, 
Farnsworth House, Plano, Illinois, 1945-1950, p.23. 
 
[Fig. 26] Floor Detail North Elevation Source: Global Architectural Detail Mies van der Rohe, 
Farnsworth House, Plano, Illinois, 1945-1950, p.23.  
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The copper coil pipes were then sealed in a bed of mortar.  They run the length and width 
of the living areas beneath the Italian travertine tile flooring. The travertine tiles are 1 ¼” thick 
and 2’ wide by 2’ 9” long. The tiles are throughout the living area, the outside porch and the 
terrace.  
 
[Fig. 27] Laying of the Travertine Tiles ca. 1949. Source: NTHP 
 
 
[Fig. 28] Italian Travertine Tiles are on the interior of the Farnsworth House and on the  
Covered Terrace and Deck Area. Source: Photo by JJW Spring, 2015. 
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The radiant heat system is only beneath the floors of the interior living areas. The system 
has two supplies, and two returns, both directions of this double closed loop system terminate in 
the boiler room – where all of the mechanical equipment is compactly housed. The mechanical 
equipment room is referred to as the core. It is located slightly off-center, near the middle of the 
house. Fig. 21 illustrates the symmetrical closed loop system. 
The Mechanical Equipment Room 
 
[Fig. 29] The Mechanical Equipment Room 
Source: Landmarks Illinois.org 
 
One might speculate that this radiant heating system conserved energy and saved money 
in an unexpected way: because this was a weekend house and was left empty through the week, 
that only the radiant system was left on through the winter—both to keep the water from 
All of the mechanical 
systems are compact and hidden 
behind a closed door. 
Additionally, the utility systems 
are in this area too, between the 
guest bathroom and the master 
bathroom. 
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freezing, but also the plumbing pipes to the kitchen and bathrooms in working order, therefore, 
making the forced air heating system unnecessary when Dr. Farnsworth was not in residence. 
Please see the following Figs. 30 and 31, for technical illustration of equipment room systems.   
 
 
[Fig. 30] Detail of the Mechanical Room. Source: Global Architectural Detail Mies van der 
Rohe, Farnsworth House, Plano, Illinois, 1945-1950, p.26. 
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[Fig. 31] Boiler Room Flue and Ventilation Details Source: Global Architectural Detail Mies 
van der Rohe, Farnsworth House, Plano, Illinois, 1945-1950, p.32. 
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[Fig.32] Illustration from NTHP the Farnsworth House Mechanical Equipment Room 
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[Fig. 33] Mechanical Room Photo by JJW March, 2015 
 
The Red 
Pump, top 
right, 
supplies hot 
water from 
the boiler to 
the radiant 
floor 
heating 
system. 
The 
electrical 
panels that 
operate the 
heating 
systems are 
in the 
background 
top left and 
middle. 
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[Fig. 34] Mechanical Room Photo by JJW March, 2015 
 
Fig. 34 Illustrates the pipes and valves that connect the hot water to the radiant floor heat 
system. 
Each furnace has a fan that returns air to the furnace.  “One fan is located behind the 
grate below the kitchen sink.  The other fan is mounted at the top of the core. The fan at the top 
of the core forces air warmed air through the ceiling to the concealed duct work. The narrow 
vents are cleverly hidden in the ceiling, between the drapery roller-track and the plate-glass 
exterior walls. This design is similar to a defrost vent on the inside of a car windshield. The 
unique design allows the warm air to be forced downward on the interior side of the plate-glass 
walls, thus preventing condensation.  
One wonders: was the forced-air system turned off at night when the Shantung draperies 
were closed? (Otherwise, would it have “blown” the draperies?) In the winter, did Dr. 
Farnsworth close the draperies on the North side and open the draperies on the Southern 
exposure to allow passive solar heating? One can only speculate. 
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[Fig. 35] Farnsworth House in Winter ca. 1996. Source: NTHP 
 
 
[Fig. 36] Farnsworth House, Spring 2015, Photo by JJW 
 
Figs. 35 and 36 illustrate the plate-glass walls which surround the Farnsworth House. The 
dimensions of the perimeter glass walls are 55’ in length by 28’ 6” in width. The sheer surface 
area of the plate-glass surely presented problems for Mies with regard to heating and cooling the 
1,567 square foot interior. In designing the Farnsworth House, Mies used the latest technology 
available to him during the1948-1950 era.  
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The following Figs. 37 and 38 illustrate the fireplace in the main living room.  
 
 
[Fig. 37] Longitudinal Section of Farnsworth House Fireplace. Source: Global Architectural 
Detail Mies van der Rohe, Farnsworth House, Plano, Illinois, 1945-1950, p.30. 
 
 
 
61 
 
 
[Fig. 38] Cross Section of Farnsworth House Fireplace. Source: Global Architectural Detail 
Mies van der Rohe, Farnsworth House, Plano, Illinois, 1945-1950, p.28. 
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The Fireplace and Living Room 
 
[Fig. 39] The Fireplace and Main Living Room, Photo by JJW 2015 
 
After the building was completed, it was discovered that the house was hermetically 
sealed so tightly that the normal updraft of a flame would not go up the chimney. This problem 
was caused by a negative interior pressure. This issue was astonishingly difficult to correct. In 
fact, Mies never did solve this problem because, by the time the house was completed, cost 
overruns had led to a breakdown in the once cordial relationship between Mies and Farnsworth.  
The architect and client were no longer on speaking terms.  
The second owner of the house, Lord Palumbo, purchased it from Dr. Farnsworth in 
1968. He renovated the house in 1972 and again in 1996. During this period, he replaced the 
original, oil-fired furnace with an electrical heat pump system. This eliminated the need for the 
fuel-oil fired system. During my 2015 visit, a docent stated that both heating systems, the forced 
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air, and radiant floor heating, are now totally electric. Additionally, an air conditioning (AC) 
system was incorporated. The AC compressor unit is located on the roof.38  
Mies’ original design for the Farnsworth House employed passive cooling. As stated 
previously, at the time of construction the property had a large, black sugar maple tree on the 
southern exposure of the house. The tree provided shade in the summer when the leaves were 
out. To facilitate ventilation for cooling Mies designed two operable, aluminum casement sash 
windows, to be placed side by side, on the east elevation of the house. He also situated the two 
large glass doors at the opposite end of the house, on the west elevation, or the entrance to the 
house, and slightly off center of the main axis in order to provide cross ventilation.   
 
[Fig 40] Detail of Hopper Style Windows, Farnsworth House, East Elevation. Source: Global 
Architectural Detail Mies van der Rohe, Farnsworth House, Plano, Illinois, 1945-1950, p.20. 
 
The Fox River valley is often very windy.  On windy days the cross breeze is frequently 
intense. Conversely, when the doors and windows were shut, the house was hermetically sealed. 
Because the house was so tightly sealed, the fireplace did not have a sufficient updraft. Certainly, 
this was much to Dr. Farnsworth’s displeasure. To remedy this design flaw, she had to slightly 
                                       
38 Preservation, "The Farnsworth House." 
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crack open one of the doors and one of the windows in order for the fireplace to operate 
properly.  
This problem persists today. My evidence is based on the following assumption: in the 
Spring of 2015, I had the good fortune to hear first-hand, how a docent opened the front door on 
a very windy day, and to her surprise a blast of air surged into the house causing a large plate 
glass wall on the east elevation to explode into hundreds of shards. When she heard the glass 
break she looked up and saw the curtains blowing sideways through the exterior wall where the 
plate glass window had been just a few seconds earlier.  
Regardless of the hermetical design flaw, the Farnsworth House is perhaps Mies’ best 
architectural expression of his effort to spiritually merge the house with nature. In keeping with 
his minimalist philosophy, he carefully concealed all of the utility connections. This included 
obscuring the heating system within the central core of the structure. The tour guide at the 
Farnsworth House Museum referred to the central core as ‘the umbilical core’.  When Mies 
designed the core he used a cast iron cylindrical tube. That tube is approximately 7’ in length 
from the finished floor to the ground. This iron core tube is anchored firmly into approximately 
5’ of concrete, below grade. All of the delivery pipes and wires for utilities are neatly and 
cleverly concealed within the cast iron tube. The iron tube is approximately 3 ½’ in diameter.  
 
 
 
65 
 
 
[Fig. 41] The Cast Iron Umbilical Core Set in Concrete Beneath the Farnsworth House.  Photo 
by JJW 
 
Architectural historians seldom if ever write about mechanical or utility systems. 
Generally speaking, scholars have deemed this type of detail unworthy of mention. Who cares 
where the waste goes when one flushes the toilet, or for that matter how the house is heated and 
cooled?  We, as a society, take things for granted; we expect that these systems do their work 
quietly and invisibly. “We live in a society that is exquisitely dependent upon science and 
technology, in which hardly anyone knows anything about science and technology.”39 
Further adding to the mystery of how things work, Mies designed the cast iron umbilical 
core to contain all of the utilities: the sanitary lines, which go to the septic tank field lines, the 
roof drainage line which empties into field lines, the fresh water supply, the electrical power 
lines, and the telephone line.  The umbilical core also originally allowed for a pipe to provide 
fuel-oil to be introduced from an external storage tank into the boiler room furnaces. Fuel oil 
                                       
39 Carl Sagan, "Why We Need to Understand Science," Parade 1990, p.52. 
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storage tanks are typically located about 50’ to 100’ from the house. The beauty of concealing all 
these services is that Mies was years ahead of his time in using underground utilities for a 
residence—the Farnsworth House. Despite the fact that Modernism as a movement celebrated 
functionalism and new technology, Mies went to extraordinary lengths to conceal the mechanical 
services. 
 
[Fig. 42] Above Ground #2 Fuel Oil Tank Configuration. Photo  
Public Domain 
 
[Fig. 43] Below Ground #2 Fuel Oil Tank Configuration. Photo Public Domain 
 
I was unsuccessful in obtaining the original schematics from the MoMA archives 
regarding the underground utilities on the Farnsworth House. However, I was invited to visit 
New York and schedule an appointment. The fact that Mies went to such great efforts to conceal 
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the utilities, leads one to conclude that the original fuel oil tanks were more than likely “buried” 
somewhere on the property in close proximity to the Farnsworth House.   
Mies built only three houses in America, the Farnsworth house in 1951, and the 
McCormick House, in Elmhurst, Illinois in 1952.40   The third house is the Morris Greenwald 
House, located at 11 Homeward Lane, Weston CT., during 1956-1960.  Each of these three 
Miesian houses are skeletal steel frames with large-wall fenestration.  Little is known about the 
original mechanical systems of the McCormick or the Greenwald houses, other than that they 
have had upgrades to the original mechanical equipment. 
 
[Fig. 44] The McCormick House 1952. Photo Public Domain 
 
 
[Fig. 45] Morris Greenwald House 1955. Photo Public Domain 
 
                                       
40 Mies van der Rohe Society, "The Mccormick House," (Chicago, Illinois: Illinois Institute of 
Technology, 2012). 
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It is interesting to note that the Greenwald House is located along an 800’ waterfront 
view of the Connecticut River. 41  The Mies weekend retreat design philosophy of the Greenwald 
House is nearly identical to that of the Farnsworth House; both houses are located along a scenic 
waterway, similar to that of the unfinished Resor House, which was situated along the Snake 
River. 
My research indicates that Mies preferred reproducing similar designs. He replicated the 
same design features and concepts into the Barcelona Pavilion, the Tugendhat, and the 
Farnsworth Houses. For example, those edifices all exhibit travertine tile. The passive systems of 
cross ventilation he employed in the fenestration were nearly identical. The operable windows he 
designed for the Farnsworth House, the McCormick House, and for his apartment houses at 860 
Lakeshore Drive in Chicago have identical, hopper style, aluminum sash windows which open at 
a 30 degree angle.  
The Leon J. Caine House Design ca. 1950 
 
[Fig. 46] The Leon J. Caine House 1950. Photo Public Domain 
 
                                       
41 Anthony Ardino, "Modern Design " in Moderndesign.org (CT2014). 
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Mies designed a fourth American house, the unbuilt Caine House, to be located on 
Sheridan Road, in Winnetka IL., in 1950. It called for plate glass walls, again, nearly identical to 
Mies’ previous designs.  The Caine house was designed to be supported by 12 steel columns, 
reminiscent of the 8 steel columns that support the Farnsworth House. This seems to indicate that 
Mies preferred to replicate fenestration, using identical operable windows. He also favored steel 
skeletons which allowed for spacious living areas. Mies’ Modernist house experiments lasted 
from approximately 1929-1955. He devoted the remainder of his career to large commercial 
structures, primarily in Chicago, New York and other major American cities.  
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Chapter 4 
Preservation and Restoration Challenges 
A dichotomy exists between Modernism and historic preservation. In the case of the 
Farnsworth House, as with other Modernist buildings, there is the need to keep aging buildings 
looking eternally new. This presents a paradoxical ephemerality: the life of any building is finite; 
it is thus a challenge to keep The Farnsworth House looking eternally new. This endeavor has 
been complicated over the years by flooding problems and repairs and upgrades. The house is no 
longer ‘as built’ – the design that Mies originally intended.  
In 1972, Lord Peter Palumbo purchased the house from Dr. Edith Farnsworth. By all 
accounts, he was an excellent steward of the Farnsworth House for more than thirty years. 
Palumbo had great admiration for Mies, so much so that he commissioned Mies’ grandson, 
architect Dirk Lohan, to assist with the interior furnishings and with restoring the grounds to 
their original design. The house flooded several times during the thirty year time span that 
Palumbo owned the property. In 2003, he decided to allow Sotheby’s Auction Company to sell 
the Farnsworth House to the highest bidder. The John Bryan Group purchased the house for $7.5 
million. The Bryan Group included: Friends of the Farnsworth House, The Landmarks 
Preservation Council of Illinois, and The National Trust for Historic Preservation.  The NTHP is 
now the sole owner.  
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[Fig. 47] Rusting Steel Beams supporting the Farnsworth House, photo by JJW March, 2015 
 
Rust Never Sleeps  
The original steel skeletal frame of the Farnsworth House and all of the associated 
hardware is now approaching 65 years old. Screws, nuts, and bolts typically rust and seize up 
after several decades of exposure to high levels of humidity and frequent flooding. The chronic 
flooding of the house is due to the fact that it is located in a flood plain some 100’ from the Fox 
River. Mies knew this when he built the house. However, he did not anticipate that the flood 
water levels would gradually increase in height as the decades passed. 
The first flood event occurred in 1954, three years after Dr. Farnsworth took possession 
of the house. That year the water rose 2’ above the finished floor. Serious damage ensued to all 
of the interior furnishings, including the Shantung silk drapes, which were cost prohibitive to 
replace. The worst flooding to date came in 1996. Torrential rains dropped 18” of rain overnight. 
Flash flooding engulfed the house to a height of 5’ on the interior. The owner at the time, Lord 
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Palumbo, immediately made repairs and renovations; the cost was $500,000. In 1997, flooding 
returned, this time reaching a few inches above the main floor.  
During my 2015 visit to the Farnsworth House, a docent gave our small group a two hour 
tour. As a common courtesy, questions were withheld until the visit was nearly over. The 
volunteer tour guide disclosed that the NTHP has decided ‘NOT’ to go forward with any non-
essential repairs or maintenance until the flooding issue has been resolved. The Farnsworth 
House has flooded several times since the NTHP’s 2003 purchase. One particularly bad incident 
was in 2008, when the flood waters rose 18” on the interior of the house—causing significant 
damage. The NTHP is a privately funded, non-profit organization. The organization relies 
heavily on members, donors, charity, fund-raising, grants and similar types of monetary support.  
Moreover, the organization expects its historic properties to be largely self-supporting. 
The restoration challenges to the house are not insurmountable, but the processes will be 
expensive and time consuming. Restoration would begin something like this: workers would 
painstakingly remove all of the hardware to every section of plate glass, one piece at a time.  The 
work is very tedious, and the large plate glass sections must be handled with extreme caution.  
Workmen would also need to remove several hundred travertine tiles in preparation for high 
pressure sandblasting of the steel beams. Prior to the sandblasting, anything not steel must be 
sealed from the abrasive sand. That may include removing or sealing all of the interior wood 
surfaces.  
The sandblast worker must wear a protective full body suit when using high pressure air 
compressors to sandblast every square inch of steel that has rust or paint on it. When the old 
paint and rust have been removed, then commercial solvents are used to clean all of the 
sandblasted areas before repainting the steel. This herculean effort could take up to a year or 
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more.  One of the congenital defects of Modernist buildings like the Farnsworth House is their 
use of exposed steel structure. This problem is compounded at the Farnsworth House by its high-
humidity site—100’ from the Fox River. The “problem” of Modernist, exposed metal framing 
was solved only late in the Modernist period by the commercial introduction in the 1960’s of 
Corten Steel, which oxidizes or “rust-seals” its own surfaces.42  
The Sandblasting Process 
 
[Fig. 46] A Worker High Pressure Sandblasting Steel Beams.  
Source Public Domain 
 
According to Maurice Parrish, Executive Director of the Farnsworth House, an unofficial 
estimate for this restoration process is in the neighborhood of $3,000,000.  That estimate also 
includes restoring the house and the property to its original condition. It is not clear if the NTHP 
intends to restore the mechanical systems to the original design, (which seems unlikely) or if this 
includes newer upgrades to improve environmental performance. This conundrum is one of the 
challenges of Modernism—whether to remain puristic in regard to preservation, or to upgrade to 
                                       
42 All Steel Fabrications Ltd, "The History of Corten," (Nottinghamshire, United Kingdom: All 
Steel Fabrications Ltd, 2015). *A606 Type 4 or A588 COR-TEN® is a registered trademark of U.S. Steel 
and is ASTM approved. 
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newer, more environmentally friendly materials and products which improve heating and cooling 
efficiency.  
 As of Summer, 2015, the NTHP has made no decision and is exploring all options. 
Funding for such ventures surely is an important factor.  Figs. 45, 47 & 48, illustrate that the 
steel structure has extensive rust and is in desperate need of maintenance. If the steel structure 
and window frames are to be sandblasted and repainted, one option the NTHP will likely pursue 
is to replace the original plate glass windows with a more thermally efficient glass. This was the 
choice made with two of the original plate glass windows that were accidently broken a few 
years ago. Heating and cooling is an overhead expense that is difficult to re-coup. More efficient 
plate glass will help in reducing utility expenditures. 
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Photos in Figs. 47 and 48 illustrate the Farnsworth House rust problem. 
 
[Fig. 47] Top View of Lower Patio Deck. Photo by JJW Spring 2015 
 
 
[Fig. 48] View from the Interior of the Plate Glass Wall Casing. Photo by JJW 
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Chapter 5 
Options to Mitigate the Flooding 
 
The National Trust for Historic Preservation (NTHP) commissioned Robert Silman and 
Associates (RSA) to do a feasibility study regarding options to mitigate the chronic flooding 
issue at the Farnsworth House site. The RSA group is a structural engineering firm with offices 
in Boston, New York, and Washington, D.C. 
According to the ‘Silman Report’, “Flooding in the area has significantly increased over 
the past twenty years, influenced strongly by an increase in development in the surrounding 
area. In addition, levels of unprecedented flooding have been noted throughout the United States 
in the past twenty years, leading to revised flood risk maps and the establishment of a ‘new 
normal’.”43   
Proposals from the Silman Report  
After an extensive scientific study, the group proposed three options to the NTHP: 
A. Elevate – raise the house 9’ above grade at the present location. 
B. Relocate – permanently move the house 500’ from the river. 
C. Hydraulic – install a hydraulic jack system at the present location, allowing the house to 
be temporarily raised during floods. 
                                       
43 Robert Silman, "The Silman Report,"  The Farnsworth Flood Mitigation Project (2014), 
http://farnsworthproject.org/portfolio-items/silman-report/#.VTfwYSFViko. 
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[Fig. 49] Map of Kendall County and Lower Fox River Flood Plain 
Source: Illinois flood maps.org, Lower Fox watershed discovery 
 
 
 
 
 
 
 
 
 
 
The Farnsworth House is located just outside 
the City of Plano, in Kendall County, Illinois. 
Farnsworth 
House site 
on the Fox 
River 
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[Fig. 50] Flooding at the Farnsworth House ca. 2008 
Source: NTHP  
 
 
 
 
 
 
 
 
 
[Fig. 51] Proposed locations during construction. Source: The Silman Report: Flood Mitigation 
Options for the Farnsworth House by Robert Silman & Associates (2014). 
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Option ‘A’  
Construct a mound buildup which would permanently elevate the Farnsworth House in-situ.  
 
[Fig. 52] Option ‘A’ build up original site to 9’ above its present elevation.  
Source: The Silman Report: Flood Mitigation Options for the Farnsworth House by Robert 
Silman & Associates (2014). 
 
Option ‘A’ would entail moving the entire house and terrace deck to the temporary site 
(Fig. 51) via heavy lift dolly system, (Fig. 53) and then moving it back to its original location after 
the mound build up and re-grading work is completed. This option would necessitate 
North 
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disconnecting the house from all of the utilities that go through the cast iron umbilical core pipe. 
The existing supporting steel columns would need to be severed from the foundation footers with 
a cutting torch. The site would then be re-graded so that the house and terrace-deck can be 
replaced atop its original location at a higher elevation. Heavy earth moving equipment will be 
used for the re-grading. Any existing trees would need to be removed; earth moving equipment 
and house moving equipment require a wide berth during construction. 
 
[Fig. 53] An articulating multi-wheeled robotic dolly system will be used to move the house. 
Source: The Silman Report: Flood Mitigation Options for the Farnsworth House by Robert 
Silman & Associates (2014). 
 
Additionally, new footers would need to be placed so that the steel columns will support 
the house at its higher elevation. Geotechnical soil testing will be a part of this process because, in 
the Fox River valley, the water table is close to the surface. Such a shallow water table can create 
challenges when re-grading and compacting in preparation for load bearing footers. During the 
construction process, clean fill from offsite would be brought to the existing site by heavy-duty 
dump trucks. It is uncertain at present how far away that clean fill is located from the proposed 
construction site. The longer the distance the new fill has to be trucked equates to higher 
construction costs. Regardless, it is estimated that some 10,000 to 20,000 cubic yards of fill would 
be needed to properly re-grade and raise the house 9’ feet above its present elevation.  
To put that in perspective, the average dump truck has the capacity to haul about 12 cubic 
yards of loose fill. Therefore it is estimated that 800 to 1,600 truckloads of fill will be required to 
yield the estimated 10,000 to 20,000 cubic yards of new soil.  After re-grading, the Farnsworth 
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House will actually be 14’ above the old finish grade; recall that the house was originally built 
5’3” above finish grade (5’3” + 9’ = 14’3” above the old finish grade). All new utilities will need 
to be placed in order for the house to be reconnected to the existing infrastructure. If this course of 
action is chosen, the finished project will completely alter the original site esthetics which Mies 
had intended.  One will be looking up at a house atop a mound. The cost of option ‘A’ is 
estimated somewhere between $2.4 million and $2.9 million. 
 
[Fig. 54] Option ‘A’ Existing Conditions show the house 5’ 3” Above Finish Grade. 
Source: The Silman Report: Flood Mitigation Options for the Farnsworth House by Robert 
Silman & Associates (2014). 
 
[Fig. 55] Option ‘A’ Places House on a Graded Mound 14’3” Above Old Finish Grade. 
Source: The Silman Report: Flood Mitigation Options for the Farnsworth House by Robert 
Silman & Associates (2014). 
 
Option ‘A’ makes the assumption that the new elevation, at the original location, will 
place the house safely above the 100 year flood mark. It does not address the possibility of a 500 
year flood — a type of catastrophic event which seems to be increasing. For example, in 
September of 2013, Boulder, Colorado experienced a 500 year flood within a 24 hour period. 
10,000 people were affected and it was estimated that property losses were in the range of $2 
billion. In May of 2015, Oklahoma and North Texas received 7” of rain in less than 24 hours, at 
the onset; 3” of rain fell in just one hour alone in Oklahoma City. The deluge broke an all-time 
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record.44 These types of weather events appear to be occurring at ever more frequent intervals and 
would therefore seem to concur with the Silman Report, that extreme flood events are becoming 
the new norm. 
Option ‘B’  
This option would relocate the Farnsworth House permanently to a new area on the 
property farther away from the river and at a higher, safer elevation, (see Fig. 56). However, this 
course of action would place the house at the extreme end of the property, thus removing it from 
its original, closer proximity to the river. Mies originally designed the house to be close the river, 
thus fully exploiting the beauty of its site.  
The following illustrates relocating the house from its present site, which is 100’ from the 
Fox River, to the proposed new location 500’ away from the river, out of the flood zone, and 
onto a higher elevation. 
                                       
44 Meteorologist Ari Sarsalari, "Unprecedented Flash Flooding Emergency Hits Oklahoma City; 
All-Time May Record Busted," news release, 2015, 
http://www.weather.com/storms/severe/news/oklahoma-okc-flash-flooding-emergency-nws. 
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[Fig. 56] Option ‘B’ permanently move the house. Source: The Silman Report: Flood Mitigation 
Options for the Farnsworth House by Robert Silman & Associates (2014).  
 
Option ‘B’ is by far the least expensive, with an estimated cost of $300,000 to $400,000. 
To reiterate, this option, which is similar to option ‘A’, defeats the purpose of Mies’ original 
intention, which was to exploit the beauty of the natural environment. This solution would also 
place the house much closer to a public road, with all of the visual and aural distractions that 
would entail. 
 
 
 
 
 
 
Presently the house is 100’ from River  
Permanently Move house + 500’ away from River 
 
 
 
84 
 
Option ‘C’ Hydraulic 
 
[Fig.57] Option ‘C’ the Hydraulic Jack System. Source: The Silman Report: Flood Mitigation  
Options for the Farnsworth House by Robert Silman & Associates (2014). 
 
Presently, the general consensus of the NTHP and its supporters seems to be in favor of 
option ‘C’. This option employs a rather complicated and very expensive hydraulic jack system 
to lift the entire house safely above the flood waters at its original site. Concealing the 
permanently fixed hydraulic jack system will be a challenge. (See Figs. 57-62). According to the 
Silman Report, the construction process would go something as follows: 
• Award the Engineering and Architectural Contract, perhaps in late 
2015 or early 2016. 
• Begin design phase with cross functional collaboration between 
teams. 
• Select a General Contractor who has the financial strength and 
experience to complete the task. 
• Order long lead items - this involves the preplanning and logistics. 
• Mobilize – at office and on site. 
• Fabricate steel as new steel is required for move, the pit, and the 
supporting columns. 
• Move the existing house by employing the robotically controlled 
heavy duty dolly system. 
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• Excavate and dewater for pit; recall as mentioned earlier that this 
area has a shallow water table any excavation will likely hit water 
immediately after digging 4’ to 10’ deep. 
• Foundations and concrete will then be poured. 
• Sever utilities and install new utilities. 
• A temporary roof / tent may need to be placed. 
• Install marine grade hydraulics with backup systems in case of 
primary hydraulic line failure. 
• Install controls and do preliminary testing for those hydraulic 
systems. 
• Pour waffle slab (see Fig. 61-62 for illustration). 
• Move house back onto slab. 
• Test/accept hydraulics (final). 
• Clean/fit out house interior. 
• Finish grade with landscaping. 45 
 
This project, option ‘C’ is estimated to take about 3 years from start to finish. This option 
projects an estimated cost of $2.5 to $3 million. Options ‘A’ and ‘C’ are in similar price ranges. 
However, option ‘C’ would retain the integrity of the original design and site, keeping the house 
in close proximity to the river and preserving the beauty of its relationship with nature as Mies 
intended.  
 
[Fig. 58] Cross Section of the Hydraulic Jack System. Source: The Silman Report: Flood 
Mitigation Options for the Farnsworth House by Robert Silman & Associates (2014). 
                                       
45 Robert Silman, "The Silman Report". 
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[Fig. 59] The hydraulic jacks will operate diagonally in a scissor fashion. Source: The Silman 
Report: Flood Mitigation Options for the Farnsworth House by Robert Silman & Associates 
(2014). 
 
 
 
 
[Fig. 60] Concrete Pit That Houses Hydraulic Jack System. Source: The Silman Report: Flood  
Mitigation Options for the Farnsworth House by Robert Silman & Associates (2014). 
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[Fig.61] Concrete Waffle Slab That Caps the Pit. Source: The Silman Report: Flood  
Mitigation Options for the Farnsworth House by Robert Silman & Associates (2014). 
 
 
 
[Fig. 62] Farnsworth House atop the Waffle Slab and Jack System. Source: The Silman Report:  
Flood Mitigation Options for the Farnsworth House by Robert Silman & Associates (2014). 
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The Technical Challenges 
A challenge will be to disconnect and seal the utilities that are contained in the umbilical 
core in preparation to move the house for options ‘A’, ‘B’, or ‘C’. With any of the options, the 
umbilical core and the utilities will have to be replaced. Recall that the umbilical core is a cast 
iron pipe approximately 3’ in diameter by approximately 8’ in height and it is sunk into the 
ground in 5’ of concrete. Wrestling large, heavy, iron pipe is not easy. A least one crane may be 
required on the construction site for any of the three options.  Regardless, there is little chance of 
reusing the original iron pipe. In all likelihood it will have to be replaced no matter which option 
the NTHP chooses.  
Option ‘A’ 
Recall that option ‘A’ will temporarily move the house onto the rear of the property until 
a mound can be built up. Then the house will be permanently moved back to the original site at a 
new height of 14’ above the old finish grade. During the construction process, the house will not 
be open to the public. After the house is relocated atop the new mound, then all new utilities will 
then be run into the Farnsworth House. The gently sloping 4% grade on the north side of the new 
mound, shown in Fig. 52, will allow for the house to be moved on a dolly system to its new 
elevation at the original site. 
Option ‘B’  
Is the more economical choice, from a construction management viewpoint, this move is the 
least technically challenging. However, it does move the house 500’ away from the river 
permanently.  If the house is permanently moved, all new utilities will need to be run to the new 
location. 
 
 
 
 
89 
 
Option ‘C’  
This seems to be the best choice in terms of preserving the integrity of the house and its 
relationship to the natural environment. However, as mentioned earlier, it is the most expensive, 
with a projected 3 year construction period from start to finish.  
Much has been discussed regarding the 60-year old utilities which are still operational at 
the Farnsworth House. The removing and replacing of the utilities with options ‘A’ and ‘B’ will 
be a permanent solution. It should be emphasized that with options ‘A’ and ‘B’, moving the 
utilities is neither the most expensive nor the most technically challenging of the three 
construction process options. However, if option ‘C’ is chosen, some type of quick disconnect 
from the utilities will be required, or there will need to be extra slack built into the new utility 
lines, so that when the flood waters come, and the house needs to be jacked up, proper slack will 
be will be available through the waffle slab to the new core area. This is perhaps the second most 
technically challenging aspect of option ‘C’. For example, how does one stretch a water pipe or a 
sanitary line? Will some type of super tough flex piping be used?  If flexible extension pipes are 
used, how will they hold up under the pressure of flood water? Or, will all of the utilities be 
disconnected each time a flood comes? How easy will disconnecting the utilities be?  Is it quick 
and simple? Regardless of what type utility connections are made, the most challenging aspect of 
option ‘C’ will, without a doubt be the mechanically redundant hydraulic jack system. It remains 
to be seen what the future holds for the Farnsworth House regarding which option the NTHP will 
decide upon. 
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Conclusion 
The Failures of Architectural History and the Farnsworth House 
Historic sites rarely preserve or interpret older service mechanical systems or their 
spaces. Once their “utility” is over, they are discarded. Architectural historians seldom if ever 
mention the importance of heating and cooling systems, especially with regard to Modernism. 
Modernism is unique; it was envisioned at a time when our nation and its people were 
living in the economic boom of the 1950’s and 1960’s. Modernism brought many of us a feeling 
that, through technology, anything could be accomplished. The paradox of Modernist housing is 
that it did not become a lasting model for affordable living. In fact, quite the opposite, Modernist 
houses often were well out of reach of the common man’s income level.  Dr. Farnsworth’s house 
ultimately cost approximately $70,000 in 1951, which equates to about $650,000 in today’s 
dollars. In the 1950’s, the average house was selling in the range of $9,000 to $13,000.   
Modernism was constantly pushing new technologies and materials to their limits and 
some of these experiments failed. At the Farnsworth House, one of the most challenging 
problems is that of the exposed, skeletal steel frame. The house is located in a humid and flood -
prone location. This has caused intense difficulties for every owner of the house and will result 
in vast expenditures for the NTHP.  
One might say that the house was designed with neither its site nor its owners in mind 
and that it has essentially had two lives: one as a perfect icon of Modernist design in the history 
and theory books; the other as a building that has performed poorly both for its site and 
functional program.  
Dr. Farnsworth realized too late that she did not like the total plate glass wall envelope. 
There are numerous accounts and stories of people intruding on her privacy just to get a glimpse 
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of this unique house. She could not keep the drapes closed all the time. Therefore, it was difficult 
for her to lounge in her night clothes or otherwise relax without fear of someone spying on her. 
People were often taking canoe trips down the river, and with the house only 100’ from the river, 
unwanted voyeurism was unavoidable. Also not mentioned hitherto, Dr. Farnsworth installed a 
mosquito screen around the front porch. This was not part of Mies’ original design and it is 
perhaps something he did not consider, though if the doors are left open for cross-ventilation and 
passive cooling, insect barriers of some sort are necessary.  
The failures of the Farnsworth House are, in short: the original mechanical system, 
which, although unique for the period, did not meet the needs of the client. The house had little 
way to dissipate heat gain in the summer. Air conditioning is something Mies may have 
considered but, in 1950, conditioned air was typically available only for commercial customers. 
Very few homes had air conditioning in 1950, the technology was simply too new for residential 
use. Consequently, a failure with the glass house design is extreme heat gain in the summer and 
excessive heat loss in the winter. Mies seemed to have ignored this fact; he was not the only 
Modernist architect to do so.  For example, Le Corbusier did not anticipate that he would have to 
install brise-soleil or sun shades on the Armee du Salut building (ca. 1930) in Paris, France.46 
Unanticipated solar heat gain in the summer made the building unbearable until the sun shades 
were added. The façade was a glass curtain wall design. Mies studied many of his elder 
contemporaries such as Gropius and Le Corbusier; surely he knew of this design issue when 
using glass walls or large glass windows. 
In terms of ownership and occupancy, the Farnsworth House seems from the start 
destined to be what it has become: a “museum example” of International Style Modernism, to be 
                                       
46 David Leatherbarrow Mohsen Mostafavi, "On Weathering," in On Weathering: The Life of 
Buildings in Time (The MIT Press, 1993). 
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visited and appreciated by many, while serving as a “home” to none, and with an institutional 
owner that can afford to maintain it only through extensive fundraising activities.  
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